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Fig. 2 Subregions of the Arctic Ocean used for regional analysis (a) and percentile curves of significant wave heights for each sea (b)
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Table 1 Statistical summary of the number of extreme wave event samples selected using the POT method

in various sea regions from August to October, 1979-2021
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Fig. 3 Spatial distribution of active hours of extreme waves (wave height > 3 m) during the Arctic summer—autumn (August—October)
in 1979-1999 (a) and 20002020 (b), along with the differences between the two periods (c)
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The blue line represents the average position of sea ice concentration at 0.3; a separate colorbar is used for the Atlantic

sectiondue to significantly stronger wave activity than other regions
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Fig. 9 Scatter distribution of sea ice area anomalies and wind

speed anomalies during the extreme wave events

from the Kara Sea to the Bering Sea
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Characteristics analysis of summer-autumn extreme
wave events in the Arctic Ocean

Xu Xiaoyang', Zhang Dagian', Zhang Lujun'

(1. School of Atmospheric Sciences, Nanjing University, Nanjing 210023, China)

Abstract: This study used ERAS reanalysis data to collect an extreme wave event dataset for various regions in the

Arctic Ocean during August to October from 1979 to 2021. The analysis focused on the frequency of extreme wave

events, changes in extreme wave heights, features of wave power and wave direction distribution, as well as the

change of sea ice during wave events. The results suggest that as sea ice decreases, the range of extreme wave activ-
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ity in the Arctic expands. All regions, except the Barents Sea, exhibit an increase in the occurrence of extreme wave
events. In particular, extreme wave heights in the East Siberian Sea and Laptev Sea have significantly increased at
rates of approximately 3.5 cm/a and 2 cm/a, respectively, with event frequency reaching around 4 events per year.
The dominant wave direction in the Laptev Sea is southerly, facilitating more frequent wave propagation into the
ice zone compared to other seas, with an average wave energy flux ranging from 5—8 kW/m. The changes in sea ice
within extreme wave events primarily occur in the marginal ice zones and are associated with wind direction: sea

ice is more likely to decrease with on-ice winds, while it is more likely to increase with off-ice winds.

Key words: Arctic Ocean; ocean wave; sea ice; extreme event; POT method
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